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The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 
As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed 
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The 
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of 
the quality of control measures made in each state and a short-term prediction of trends. Note, however, 
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14 
days later. 
We show an individual report with 8 graphs and a summary table with the main indicators for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 
Global situation 
A few weeks ago, we observed how Spain, 
France, and the UK were following the same 
trajectory in the growth of incidence with 
some weeks one after each other. Today, we 
repeat the exercise with countries in central 
Europe. We do not include the Czech 
Republic in the figures because the difference 
with other countries is huge. We have 
countries with quite a different situation, 
from Germany, with an A14 just over 100 
cases per 105 inhabitants, to others with a 
very complex situation such as Slovenia or 
Switzerland, with incidences of around 500 
cases per 105 inhabitants. We can see that all 
the trajectories are similar. We have built a 
figure shifting backward in some countries, 
using the periods shown in the table (see 
below). Certainly, some countries start with 
a higher incidence, but once growth has 
begun, all trajectories have similar 
characteristics. 
In this second figure, we see for example that 
Germany is in a much better situation than its 
neighbouring states. Nevertheless, we also 
see that, if they fail to slow down the rate of 
spread (ρt), they will achieve an A14 of 500 
cases per 105 inh. in two weeks. 
We can draw some important conclusions 
from this observation. If a certain growth 
occurs starts at a low incidence level, the 
complex situation will be delayed but cannot 
be avoided unless measures are taken. 
Therefore, the criterion for implementing 
control measures should not be taken as the 
point at which the epidemiological situation 
is complex, but to start applying measures 
once the ρt starts increasing in a persistent 
manner. We need to anticipate the 
pandemic. 
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• 14-day cumulative incidence is greater than 1000 cases per 105 inh. in Czech Republic (1316) and 
Belgium (1265). These numbers entail a 1 % of countagious cases among population.  
• Luxembourg and Slovenia have lower incidences (774 and 687 respectively) but a high ρt that can 
lead these countries above the 1000 cases in a few days.   
• Most of countries show an exponential growth (ρt>1). Only Iceland shows a ρt under 0.9. Ireland, 
Finland and Sweden are between 0.9 and 1.  
• All countries but Sweden, Finland, Estonia and Norway are at high risk (EPG>100). 
 
Situation and trends per country 
Maps of current situation in EU countries. Colour scale is indicated in each legend. 
• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 
 












7-day cumulative incidence trends in EU countries. Current and previous week cumulative incidences by 
countries. In red, countries where situation has worsened (above the diagonal). In green, countries whose 
situation has improved (below the diagonal). Axes’ scales are adapted to each set of countries.   
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Tables of current situation in EU countries. Colour scale is indicated in each legend. 
Incidence, mortality and epidemiological indexes. 
Table of current situation in some EU provinces. Colour scale is indicated in each legend. 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential, which is the 
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 
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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that 
report a historical series with current (active) number of patients in hospitals and ICUs1. We provide: 
• Current active hospitalisations and patients in ICU per 100,000 inhabitants.
• Current absolute number of active hospitalisations and patients in ICU.
• Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 20182),
only for hospitalisations.
• Current rate of occupation with regards to the maximum Covid-19 occupation reached in this
pandemic.




Situation and trends in some European regions3 
Table of current situation in Switzerland by region. Colour scale is indicated in each legend. 
Table of current situation in the Netherlands by region. Colour scale is indicated in each legend. 
3 https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 
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Table of current situation in Germany by region. Colour scale is indicated in each legend. 
Table of current situation in the Czech Republic by region. Colour scale is indicated in each legend. 
8
Situation and trends in other countries 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential, which is the 
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 





Analysis: On the use of artificial intelligence to improve empiric prediction. A 
collaboration with Facebook AI (Part II). 
In our last assessment, we discussed in detail the important advances that different groups have made in 
modeling the evolution of the epidemics in the short term, defined as predicting unconditionally the situation 
one week in advance. We reasoned that the reason behind these improvements has been two-fold: 
First: we do know a lot more about the epidemics than in March. Right now, researchers making modeling 
can be safely confident that this epidemic presents overdispersion, which is when a few infect a lot of people. 
Researchers can safely establish the ratio of asymptomatics as a function of age. And, they can also impose 
that infections happen around the first day of symptoms or around 5-7 days of getting infected if one is 
asymptomatic. The infectivity of kids is small while the infectivity of the 20-40-year-old bracket is probably 
the peak. The number of free parameters has therefore been reduced a lot. Similarly, an empirical model can 
properly track evolution in the short-term since it has a lot of information from the past and very different 
countries. 
Second: other things that may affect the evolution of the epidemics are frozen variables in the one-week 
scale. A frozen variable in modeling refers to features of a problem that might affect its evolution but change 
very slowly in the time-frame of the prediction. So slowly that they might be considered constant for all 
purposes and be included in other parameters. For example, if there is a strong dependence of infectivity on 
temperature or humidity they do not change much in the one-week scale or, if they do, they will do it rather 
randomly. 
As we pointed out in the previous assessment, the problem is that the government and health officials need 
more than a week to make any preparation. The typical time-frame they request is three-week, or one-
month if possible, evolutions to plan for hospital capacity, legislative frameworks to implement 
containment measures, and, in general, to have a warning about what lays ahead. 
Recent work indicates that one-month is close to the limit of predictability in this sense that, at this time 
scale, only different scenarios can be postulated depending, precisely, on mobility patterns, individual 
responses to health official signaling, and environmental conditions. These estimations and scenarios can be 
very useful for policy-makers but the need for clear unconditional prediction with a given error bar is key. 
This request is something that we should take seriously. It is indeed very important to be able to assess if, in 
three weeks, the number of new cases in a given country is going to be around 1,000, 5,000 or 10,000. The 
consequences for policymakers are clear. 
Given this need, it is a pleasure to announce our collaboration with Facebook Artificial Intelligence (AI) to 
try to respond to this request. Facebook AI has developed new AI models that can make a forecast for all 
3,000 counties in the United States (U.S.) with strong performance compared to other state-of-the-art 
models. The forecasts are available on the Humanitarian Data Exchange1, and more information about the 
effort is published in their Data for Good site2. 
Right now, this predictive power is in the process of evaluation for the U.S. Given the good preliminary 
performance, Facebook AI and ourselves think that it is very important to assess this predictive power also 
in Europe. This is the task we will try to fulfill in the following months. 
                                                            
1 https://data.humdata.org/dataset/fair-covid-dataset?fbclid=IwAR3hjrwOmhoy0rNr2iFrkiUawgLaJ2hKfX4P6nZsq-
sHmGs4hczKJ5CAOZ8  




However, developing the proper methodology to assess the predictive power of an AI is not the only work 
that is ahead of us. We also need to study in detail the training methods that need to be applied so that the 
AI can properly assess the situation in European countries. The fact that the AI could have predictive power 
in the US does not mean that it can have the same level of prediction in Europe given the strong differences 
in mobility patterns, legislative behavior, and human response. 
To understand this point we should investigate the details of the AI. The technical details of the algorithm 
have been published in this paper by Facebook AI3. 
The core of the AI is a Neural Relational Autoregressive Network which is trained to infer relations between 
different time-series that might have an impact on the evolution of the epidemics. In other words, the 
algorithm takes data from different public sources and aims to find time-varying correlations between the 
different time series that can be fed into a standard structural empirical model of the epidemics.  
However, the core of the prediction is not this AI alone, it is a combination with a structural empirical model 
which tries to reproduce the raw character of the epidemics if all other variables like temperature, mobility, 
etc were kept constant, and a method to reduce the huge increase in the dimensionality of the parameters 
that the relational approach entails. This combination we think might be giving this prediction method an 
edge compared with other models. 
First, the structural model uses different regions and their relations to borrow statistical strength across 
different geographical areas and thus improve the quality of predictions. Second, the level of the reduction 
of dimensionality and parameter space is also key. If too many parameters are allowed the possibility of 
overfitting can increase. In other words, this could lead to only predicting the past very well because 
parameters are overfit to not fail in the prediction of what was known, but could fail to generalize unobserved 
days.  
From the structure of the algorithm, it is thus clear that training the AI and selecting properly which regions 
to analyze is key in developing proper forecasts. Furthermore, different training protocols might be needed 
in training for a U.S. forecast with more than 3,000 counties than in Spain or Italy with 50-100 provinces. 
In any case, the analysis and calibration of the structural part of the algorithm and the development of proper 
training techniques is a major endeavor that we hope will prove fruitful. But, as always, there is no guarantee 
that this is the case. And yet, even improving forecasts in the two-week time window can mean large 
differences in the fight against the epidemics, especially if the forecasts are trusted by the general 
populations since it can help the advancement of measures. 
One of the key problems in setting up the political framework for restriction of contacts is that the effects of 
restrictive measures take 10-15 days to affect the evolution. So, a lot of times, they must be taken way ahead 
of the situation before hospitals are affected. Convincing people that measures must be taken now because 
the situation is going to be worse in 14 days can also help a lot in preventing the propagation of the disease. 
Finally, we conclude this assessment indicating that every Monday we will include the forecast for 50 US 
states and some selected counties where the big cities of the US are placed. This is the first of these 
forecasts so that the EC can have a comprehensive view of the situation in the U.S. So, we want to emphasize 
that forecasts of the US in this report are done using Facebook AI model. 
As soon as we advance in the calibration and training of the AI we will include a forecast for Europe, first 
at the two-week time scale, if we think that the forecast can have, at least, a minimum of predictive power. 
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(2) Analysis and prediction of COVID-19 





































































(3)Analysis and prediction of COVID-19 for 
some USA states and counties  





























































































(1) Data source 
Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)4 and country official 
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new 
cases, total deaths, total new deaths. It must be considered that the report is always providing data from 
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from 
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.  
(2) Data processing and plotting 
Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a 
whole: 
 Number of cumulative confirmed cases 
 Number of reported new cases 
 Number of cumulative deaths  
Then, two indicators are calculated and plotted, too: 
 Case fatality rate: number of cumulative deaths divided by the number of cumulative confirmed 
cases, and reported as a percentage; it is an indirect indicator of the diagnostic level. 
 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 
𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 7)
 
where Nnew(t) is the number of new confirmed cases at day t after applying a 7-day moving average 
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed.  
(3) Classification of countries according to their epidemic level: the scale Biocom-Cov 
Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of 
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as 
follows: 
Pandemic degree Daily new incident 

















(4) Fitting a mathematical model to data 
Previous studies have shown that Gompertz model5 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an 
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost. 
Gompertz model is described by the equation:  





where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 
 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 
This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4 
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases. 
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish 
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve 
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted 
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot 
be correctly evaluated. In fact, at this stage the most relevant parameter is a.  
It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  
(5) Using the model for predicting short-term tendencies 
The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5 
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99% 
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series 
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well 
captured by the model. 
(6) Estimating non-diagnosed cases 
Lethality of Covid-19 has been estimated at around 1 % for Republic of Korea and the Diamond Princess 
cruise. Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for 
non-survivors6 in a retrospective study in Wuhan. These data allow for an estimation of total number of 
cases, considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days 
before. This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly 
                                                            
5 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
6 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 




due to the incidence at the country from which they were imported. We establish a threshold of 50 reported 
cases before starting this estimation.  
Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  
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